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APPENDIX D: CHARACTERIZATION MEASUREMENTS 
 
This appendix provides a description of measurement setup and signal characterization 
measurements that complement those in Section 3. 
 
 

D.1. Measurement Setup 
 
Interference signals were measured under optimal conditions at the radio frequency (RF) output 
of the vector signal generator (VSG) as described in Figure D-1. The VSG was set up with the 
procedures described in Appendix B of Part 1 [6]. Measurements at RF were made with the 
vector signal analyzer (VSA) and digital oscilloscope (DO). 
 
 

 
Figure D-1. Setup for RF signal characterization measurements. 

 
 
The gated-noise signals, GN-02 – GN-17, were simulated by applying different gating signals to 
the continuous-noise signal, GN-01. This ensured that voltages of all signals were identical when 
gated on. Gated-noise signals, generated in hardware with the setup described by Figure C-2 in 
Part 1, were also measured to verify corresponding VSG-generated signals. Characteristics of the 
hardware-generated signals matched those of the VSG-generated signals and therefore are not 
included in this report. 
 
For VSA characterization measurements at RF, the VSG output level was set to -28.19 dBm for 
GN-01 through GN-17 and -27.17 dBm for GN(MB)-01 through GN(MB)-09. At these levels, 
the VSG generated the “continuous” signals, GN-01 and GN(MB)-01, at an average power of 
approximately -45 dBm in a 36-MHz bandwidth at the output of the cable. This optimally 
utilized the dynamic range of the VSA as discussed in Appendix E of Part 1. VSA instrument 
settings are summarized in Table D-1. 
 
 

Table D-1. RF VSA Measurement Settings 

Post-Processing 
Bandwidths (MHz) Span (MHz) Number of 

Samples 

Center 
Frequency 

(MHz) 

Input Range 
(dBm) 

36, 19.51, 10 36 > 360,000 
1 4.5 > 450,000 

0.1 0.5625 > 562,500 
3820 -30 
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DO measurements at the maximum sample rate, i.e., 20 GSps, provided real time-domain 
representations of RF signals. DO measurements were made with the VSG output level set to a 
higher value, i.e., 0 dBm, to compensate for low DO sensitivity at the maximum sample rate. 
 
Interference signals were measured under TOV operational conditions at the IF output of the 
low-noise block downconverter (LNB) with the setup described in Figure 20 of Part 1. The 
simplified block diagram of those components that affect the IF signal characterization 
measurements are shown in Figure D-2. Bandpass filter BPF1 has a 1-dB bandwidth equal to 40 
MHz. The VSG output level was set to INRTOV. Measurements at IF were made with the VSA 
only. VSA settings for IF measurements were the same as those used for RF measurements 
described in Table D-1, except the center frequency was set to 1330 MHz. 
 

 
Figure D-2. Simplified setup for IF signal characterization measurements. 

 
 

D.2. Results 
 
This subsection provides amplitude statistics and time series of the gated-noise signals. Odd 
numbered plots in Figures D-3 – D-54 provide RF measurement results organized as: 

(a) Real time series measured with DO and amplitude time series measured with the VSA 
and band-limited to BDTV = 19.51 MHz. 

(b) APDs measured with a VSA and band-limited to 36, 10, 1, and 0.1 MHz as well as BDTV. 
 
Even numbered plots in Figures D-3 – D-54 provide IF measurement results organized as: 

(a) Amplitude time series measured with the VSA and band-limited to BDTV. 
(b) APDs measured with the VSA and band-limited to BDTV. 

 
Table D-2 provides peak-to-average (P/A) values for the gated-noise signals measured at RF and 
band-limited to various bandwidths in post-measurement processing. The shaded cells highlight 
signals with Rayleigh-distributed amplitudes. Ultra-wide transmission bandwidth (BUWB) limits 
for P/A were derived in Appendix C.  
 
Table D-3 provides P/A values for gated-noise signals measured at IF under TOV operational 
conditions and band-limited to BDTV in post-measurement processing. 
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 Table D-2. RF P/A (dB) of GN and GN(MB) Signals Band-Limited to Different Bandwidths 
Type Index BUWB 36.0 MHz BDTV 10.0 MHz 1.0 MHz 0.1 MHz 

01 9.6 9.6 9.6 9.8 9.8 9.0 
02 12.3 9.7 9.9 9.5 9.7 9.6 
03 14.9 11.0 9.7 9.8 9.5 8.9 
04 17.5 13.1 11.5 9.4 9.5 10.1 
05 20.1 15.9 14.2 11.7 9.8 9.1 
06 12.3 11.8 12.2 11.2 9.5 9.3 
07 14.9 14.4 14.6 13.9 9.6 9.9 
08 17.5 16.8 17.3 16.5 9.7 9.4 
09 20.1 19.8 19.6 18.9 11.7 9.2 
10 12.3 12.5 12.4 12.5 11.1 10.1 
11 14.9 15.1 15.0 14.8 13.6 9.8 
12 17.5 17.9 17.6 17.6 16.3 9.4 
13 20.1 20.3 20.3 20.0 18.8 11.0 
14 12.3 12.6 12.3 12.2 12.3 10.3 
15 14.9 15.3 15.1 14.8 14.8 14.1 
16 17.5 17.4 17.8 17.9 17.6 15.7 

GN 

17 20.1 19.9 20.1 20.0 19.9 16.4 
01 10.6 10.5 10.5 10.1 9.6 9.7 
02 14.8 14.4 14.7 14.6 9.8 9.5 
03 14.8 14.7 14.6 14.5 11.6 9.5 
04 18.0 17.5 18.0 17.6 12.7 9.7 
05 18.0 17.6 17.9 17.5 14.7 9.5 
06 18.0 17.6 17.8 17.6 16.5 10.6 
07 20.3 20.1 20.2 19.7 15.0 9.4 
08 20.3 20.0 20.1 19.8 16.8 9.0 

GN 
(MB) 

09 20.3 20.1 19.9 19.5 19.0 15.0 
*Shaded cells highlight Rayleigh-amplitude statistics. 
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Table D-3. IF P/A (dB) of GN and GN(MB) Signals at INRTOV and Band-Limited to BDTV 
Type Index SNR ≈  9 dB SNR ≈  12 dB SNR ≈  15 dB 

01 9.6 9.6 9.4 
02 9.8 9.8 9.9 
03 9.6 9.5 9.5 
04 10.4 11.1 11.1 
05 12.0 13.2 13.6 
06 10.8 11.1 11.7 
07 12.1 13.2 13.8 
08 14.1 15.2 16.4 
09 16.1 17.8 18.8 
10 11.2 11.4 11.8 
11 11.9 13.1 13.7 
12 13.0 14.6 15.8 
13 13.5 16.2 17.5 
14 10.7 11.5 12.0 
15 11.4 12.8 13.6 
16 12.0 13.8 15.3 

GN 

17 11.9 14.3 16.6 
01 10.2 10.2 10.3 
02 12.1 13.3 14.3 
03 12.0 13.4 13.9 
04 14.0 16.2 16.7 
05 13.5 15.4 16.4 
06 12.6 14.6 15.8 
07 15.0 17.8 18.7 
08 14.3 16.5 17.9 

GN 
(MB) 

09 12.7 15.2 17.4 
*Shaded cells highlight Rayleigh-amplitude statistics. 
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Figure D-3. RF measurements of GN-01, Gaussian noise. 
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Figure D-4. IF measurements of GN-01 at INRTOV.
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Figure D-5. RF measurements of GN-02 (τon = 10 ns, ζ = 0.5000). 
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Figure D-6. IF measurements of GN-02 at INRTOV. 
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Figure D-7. RF measurements of GN-03 (τon = 10 ns, ζ = 0.2500). 
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Figure D-8. IF measurements of GN-03 at INRTOV. 
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Figure D-9. RF measurements of GN-04 (τon = 10 ns, ζ = 0.1250). 
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Figure D-10. IF measurements of GN-04 at INRTOV.
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Figure D-11. RF measurements of GN-05 (τon = 10 ns, ζ = 0.0625). 
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Figure D-12. IF measurements of GN-05 at INRTOV.
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Figure D-13. RF measurements of GN-06 (τon = 100 ns, ζ = 0.5000). 
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Figure D-14. IF measurements of GN-06 at INRTOV.
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Figure D-15. RF measurements of GN-07 (τon = 100 ns, ζ = 0.2500). 
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Figure D-16. IF measurements of GN-07 at INRTOV.
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Figure D-17. RF measurements of GN-08 (τon = 100 ns, ζ = 0.1250). 
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Figure D-18. IF measurements of GN-08 at INRTOV.
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Figure D-19. RF measurements of GN-09 (τon = 100 ns, ζ = 0.0625). 
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Figure D-20. IF measurements of GN-09 at INRTOV.
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Figure D-21. RF measurements of GN-10 (τon = 1000 ns, ζ = 0.5000). 
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Figure D-22. IF measurements of GN-10 at INRTOV.
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Figure D-23. RF measurements of GN-11 (τon = 1000 ns, ζ = 0.2500). 
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Figure D-24. IF measurements of GN-11 at INRTOV.
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Figure D-25. RF measurements of GN-12 (τon = 1000 ns, ζ = 0.1250). 
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Figure D-26. IF measurements of GN-12 at INRTOV.
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Figure D-27. RF measurements of GN-13 (τon = 1000 ns, ζ = 0.0625). 
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Figure D-28. IF measurements of GN-13 at INRTOV.
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Figure D-29. RF measurements of GN-14 (τon = 10000 ns, ζ = 0.5000). 
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Figure D-30. IF measurements of GN-14 at INRTOV.
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Figure D-31. RF measurements of GN-15 (τon = 10000 ns, ζ = 0.2500). 
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Figure D-32. IF measurements of GN-15 at INRTOV.
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Figure D-33. RF measurements of GN-16 (τon = 10000 ns, ζ = 0.1250). 
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Figure D-34. IF measurements of GN-16 at INRTOV.
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Figure D-35. RF measurements of GN-17 (τon = 10000 ns, ζ = 0.0625). 
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Figure D-36. IF measurements of GN-17 at INRTOV.
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Figure D-37. RF measurements of GN(MB)-01 (b = 1, d = 1). 



 

 97 
 

 

 
Figure D-38. IF measurements of GN(MB)-01 at INRTOV.
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Figure D-39. RF measurements of GN(MB)-02 (b = 3, d = 1). 
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Figure D-40. IF measurements of GN(MB)-02 at INRTOV.
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Figure D-41. RF measurements of GN(MB)-03 (b = 3, d = 2). 



 

 101 
 

 

 
Figure D-42. IF measurements of GN(MB)-03 at INRTOV.
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Figure D-43. RF measurements of GN(MB)-04 (b = 7, d = 1). 
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Figure D-44. IF measurements of GN(MB)-04 at INRTOV.
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Figure D-45. RF measurements of GN(MB)-05 (b = 7, d = 2). 
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Figure D-46. IF measurements of GN(MB)-05 at INRTOV.
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Figure D-47. RF measurements of GN(MB)-06 (b = 7, d = 6). 
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Figure D-48. IF measurements of GN(MB)-06 at INRTOV.
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Figure D-49. RF measurements of GN(MB)-07 (b = 13, d = 1). 
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Figure D-50. IF measurements of GN(MB)-07 at INRTOV.
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Figure D-51. RF measurements of GN(MB)-08 (b = 13, d = 2). 
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 Figure D-52. IF measurements of GN(MB)-08 at INRTOV. 
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Figure D-53. RF measurements of GN(MB)-09 (b = 13, d = 12). 
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 Figure D-54. IF measurements of GN(MB)-09 at INRTOV. 

  



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




